Impairment of autophagy decreases ventilator-induced lung injury by blockade of the NF-κB pathway.
Excessive lung stretch triggers lung inflammation by activation of the NF-κB pathway. This route can be modulated by autophagy, an intracellular proteolytic system. Our objective was to study the impact of the absence of autophagy in a model of ventilator-induced lung injury. Mice lacking Autophagin-1/ATG4B (Atg4b-/-), a critical protease in the autophagic pathway, and their wild-type counterparts were studied in baseline conditions and after mechanical ventilation. Lung injury, markers of autophagy, and activation of the inflammatory response were evaluated after ventilation. Mechanical ventilation increased autophagy and induced lung injury in wild-type mice. Atg4b-/- animals showed a decreased lung injury after ventilation, with less neutrophilic infiltration than their wild-type counterparts. As expected, autophagy was absent in mutant animals, resulting in the accumulation of p62 and ubiquitinated proteins. Activation of the canonical NF-κB pathway was present in ventilated wild-type, but not Atg4b-deficient, animals. Moreover, these mutant mice showed an accumulation of ubiquitinated IκB. High-pressure ventilation partially restored the autophagic response in Atg4b-/- mice and abolished the differences between genotypes. In conclusion, impairment of autophagy results in an ameliorated inflammatory response to mechanical ventilation and decreases lung injury. The accumulation of ubiquitinated IκB may be responsible for this effect.